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Abstract 

Background: In recent decades, studies in the field of public health have increasingly focused on social 
determinants that affect the health-illness process. The epidemiological perspective considers oral health to be a 
reflection of socioeconomic and environmental aspects, and it is particularly influenced by the social context. The 
aim of the present study was to assess the association between the severity of dental caries among adults aged 35 
to 44 years and characteristics on the different levels at which the determinants of caries operate (individual, social 
structure and social context). 

Methods: A home-based, cross-sectional field study was carried out involving a sample of 1,150 adults (35 to 
44 years of age) residing in metropolitan Belo Horizonte, Brazil. The DMFT (decayed, missing, filled tooth) index 
(>14) was used to determine the severity of dental caries. Bivariate and multivariate analyses were carried out using 
the Poisson regression model with the level of significance set at 5% (p < 0.05) and 95% confidence intervals. 

Results: The majority of the participants (68.5%) had high caries severity. The rate of high-severity caries in the 
group between 40 and 44 years of age was 1.15-fold (CI: 1.04-1.26) greater than that among those aged 35 to 
39 years. A greater prevalence of high caries severity was found among those who frequently visited the dentist 
(PR = 1.18; CI: 1.07-1.30), those with a lower income (PR = 1.1 1; CI: 1.01-1.23), those who reported that their 
neighborhood did not come together in the previous year to petition political leaders for benefits (PR= 1.16; CI; 
1.05-1.28) and those who are unable to make decisions (without empowerment) (PR= 1.12; CI: 1.01-1.24). 

Conclusions: The present study revealed high dental caries severity in adults, which was associated with individual 
characteristics, health-related behavior and social structure and contextual variables. These findings underscore the 
importance of considering social determinants involved in the health-illness process when carrying out 
epidemiological studies on dental caries. 

Keywords: Socioeconomic factors, Oral health, Epidemiology 



Background Kingdom [5] demonstrate that the social context exerts 
In recent decades, studies in the field of public health a considerable influence over the oral health status of 
have increasingly focused on social determinants in the adults in areas in which there is a lack of access to ma- 
health and illness process [1]. Considering oral health as terial resources and community participation, 
a reflection of socioeconomic and environmental charac- Social epidemiology has made great advances over the 
teristics [2], epidemiological studies draw greater atten- past three decades at a time when health inequalities 
tion to the effect of the social context on health [3]. have widened across countries. There are many theoret- 
Investigations carried out in Canada [4] and the United ical frameworks that address the social context and its 
interaction with biological and psychological factors. 
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political economy of health advocated the materialist 
analysis of health and introduced the "upstream- 
downstream" metaphors. Ecosocial and other multi-level 
theories seek to integrate social and biological factors in 
a dynamic, historical and ecological perspective [6]. Re- 
cently, it was reinforced that social class or socioeco- 
nomic position, is not only a striking predictor of 
disease occurrence, but the associations reflects causal 
connections [7]. 

In this sense, theories have emerged addressing the 
social context and its interaction with both biological 
and psychological factors [3-8]. Studies have also stressed 
the importance of socioeconomic factors in the health- 
illness process [9]. The position that a social group occu- 
pies in society can lead to a greater or lesser risk of 
disease as well as greater or lesser access to healthcare 
services [3-10]. 

Studies on social inequity and health have explored 
the interactions between context and individual variables 
[10,11]. The behavior of an individual (such as lifestyle 
aspects) and income have been associated with various 
diseases [10,11]. Income is considered a socioeconomic 
measure related to material conditions and a differentiat- 
ing factor regarding access or non-access to health ser- 
vices. Income affects eating patterns, housing, knowledge 
and access to health care, all of them directly affect either 
exposure to risk or protection from disease [10]. Educa- 
tion is also considered an important component of socio- 
economic status that contributes to health differences 
[12]. Moreover, psychological wellbeing, a lack of stress 
and access to social networks are factors that have been 
attributed to health maintenance. Thus, biological factors 
are influenced by economic, social and psychological fac- 
tors in the development of chronic diseases [11], such as 
dental caries [2,3]. 

Social and economic inequities and their impact on 
health on both an individual and a population basis are 
important public health issues [10]. However, there are 
few epidemiological studies that consider the different 
levels on which the determinants of dental caries operate 
[3], and this has hindered the organization and imple- 
mentation of adequate health promotion strategies. 
Thus, the main contribution of the present population- 
based epidemiological study is the description of the se- 
verity of dental caries among adults residing in urban 
areas, considering the different levels on which the pos- 
sible determinants of caries operate. 

A recent epidemiological survey on oral health involv- 
ing adults in Brazil (Oral Health Brazil 2010) did not 
employ valid sampling methods for metropolitan 
regions. Thus, to the best of our knowledge, the present 
study is the first epidemiological survey on oral health 
regarding dental caries among adults aged 35 to 44 years 
to be carried out in a metropolitan region of a major city 



in Brazil; no previous similar epidemiological study was 
found in the PubMed database as of January 2012 based 
on searches using the descriptors "epidemiology", "car- 
ies" and "Brazil" and considering an age range of 19 and 
44 years. 

The hypothesis of the present study is that a greater 
severity of dental caries among adults is influenced by 
the demographic characteristics of individuals and their 
health-related behavior as well as variables related to the 
social structure and context in which individuals reside. 
The aim was to assess the association between caries se- 
verity in adults aged 35 to 44 years and the characteris- 
tics of this population with respect to the different levels 
at which the determinants of caries operate (individual, 
social structure and social context levels). 

Methods 

This study is part of a broader-scoped study titled "Oral 
Health among Adults in Metropolitan Belo Horizonte 
(urban areas): Objective and Subjective Aspects", and it 
received approval from the Human Research Ethics 
Committee of the Universidade Federal de Minus Gerais 
(Brazil) under process number ETIC 096/09. 

An analytical cross-sectional study was carried out in- 
volving data collection at the places of residence of the 
participants. The study population consisted of adults 
aged 35 to 44 years residing in urban areas of the muni- 
cipalities surrounding Belo Horizonte, which is the cap- 
ital of the state of Minas Gerais, Brazil. This latter was 
our inclusion criteria. Metropolitan Belo Horizonte has 
33 municipalities and is the third largest metropolis in 
the country. The region is the political, financial, com- 
mercial, educational and cultural center of Minas Gerais, 
accounting for approximately 40% of the economy and 
25% of the population of the state. 

The adult population of metropolitan Belo Horizonte 
aged 30 to 49 years is estimated to be 785,439 indivi- 
duals [13]. Based on this figure, the sample size was cal- 
culated using the prevalence of dental pain reported by 
adults as the main reason for seeking dental care 
(41.21%) [14]. The level of confidence was 95% (1- a), 
and the level of precision (d) was 10%. Dental pain was 
used because it is considered an important common out- 
come among individuals with dental caries, and it pro- 
vided a larger sample size (575 individuals) compared to 
others outcomes. Due to the conglomerate sampling, de- 
sign effect (deff) = 2 [15] was used to compensate for the 
loss of variability among the participants, leading to a 
sample of 1150 individuals. The sample was selected 
through probabilistic conglomerate sampling by stages, 
municipalities, districts, blocks and domiciles [15,16]. 

The 33 municipalities surrounding Belo Horizonte 
were first grouped according to population quartiles. 
The homogeneity among the municipalities in each 
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quartile was then analyzed using municipal social indica- 
tors from the living conditions index (LCI-habitation 
and LCI-education). All municipalities within the same 
quartile were classified within a single evaluation cat- 
egory [17]. Thus, two municipalities from each stratum 
of number of inhabitants were randomly selected by lots, 
totaling eight municipalities to compose the sample. To 
determine whether the eight municipalities sampled 
represented the total number of 33 municipalities, tests 
were performed for the comparison of mean values be- 
tween the sampled (n = 8) and non-sampled (n = 25) mu- 
nicipalities. The Mann-Whitney test was used to 
compare the means of the Human Development Index, 
and the Student's t-test was used to compare the 
mean values of the LCI-habitation, LCI-education, LCI- 
income, LCI-healthcare services and synthesized LCI. 
No statistically significant differences were found between 
the mean values of the sample and the non-sampled 
groups regarding any of the social or economic indicators 
(p > 0.05). 

The distribution of adults to make up the sample was 
proportional to the total number of adults aged 35 to 
44 years in each of the eight municipalities selected. 
Using a map of each municipality, the districts, blocks 
and domiciles were randomly selected by lots to reach 
adults within the age range of interest. 

The criteria of the World Health Organization regard- 
ing the determination of the decayed, missing and filled 
tooth (DMFT) index were used for the evaluation of den- 
tal caries. The exams were performed by five dentists, 
who were previously calibrated [18]. The reproducibility 
of the examiners in recording dental caries, measured by 
the inter-examiner and intra-examiner Kappa values, 
ranged from 0.81 to 0.92 and 0.80 to 1.00, respectively. 

For the definition of the severity of dental caries, 
DMFT > 14 was considered high severity, and DMFT <14 
was considered low severity [19]. The caries severity was 
tested for associations with dichotomized independent 
variables (Figure 1) based on the explanation structure of 
caries in the population [3]. This model has a network of 
determinant factors that are interlinked with the social 
structure and social context at the individual and 
biological levels. The hypothesis is that social struc- 
ture in terms of health policies, political, and economic 
situations may affect the social context in different arenas 
and directly individual material resources. So, these condi- 
tions may affect behaviors and, finally, dental caries [3]. 
This theoretical framework [3] has defined the choice of 
indicators and instruments [14,20-23] used for each of 
its dimensions. These indicators are validated in Brazil 
[14,20-23]. The social structure comprises culture, health 
policies, the distribution and organization of healthcare 
services, the use of these services, economic status and 
schooling. The social context involves the nature of the 



surrounding neighborhood, local organization and the 
accessibility of healthcare services, family services and 
work services. The individual level incorporates psy- 
chological factors, health-related behaviors and mater- 
ial factors. The three psychological variables were chosen 
from three instruments [21-23]. The choice of variables 
that comprised the psychological level is because of stress, 
anxiety, depression and feelings of unhappiness function 
as endogenous biological factors possibly associated with 
the outcome of disease [6]. Moreover, psychological reac- 
tions have been included in the framework, because there 
is a growing recognition of the psychological aspects and 
relations in social life and health [3]. 

The biological level entails the ecology of caries [3]. 
Variables for the measurement of social capital were 
used in the social context category. The selection of the 
indicators of each one of the dimensions of our theoret- 
ical framework [3] was based on previous literature of 
dental caries. This model was chosen considering the 
eco-social theory [6] that was incorporated to epidemi- 
ology of dental caries [3]. 

A questionnaire based on the published literature was 
designed for the collection of the independent variables 
[14,20-22]. Although some questions were not formally 
validated, this questionnaire was tested in a pilot study 
to determine the understanding of adults. Moreover, the 
test-retest method was employed to assess the responses 
of 25 adults on two separate occasions. Concordance be- 
tween the responses on the two separate administrations 
of the questionnaire was determined, and a high degree 
of reproducibility was demonstrated (kappa > 0.60). A 
questionnaire is more reliable when it is possible to re- 
produce the same responses on different occasions [24]. 
All variables were dichotomized. 

The statistical analysis involved the use of the sam- 
pling weight to compensate for unequal probabilities 
among the elements of the sample [25]. Considering the 
conglomerate sampling design, natural expansion factors 
were used, which are differentiated weights for the ele- 
ments of the sample, to compensate for unequal selec- 
tion probabilities. This method is important because not 
taking the conglomerate sampling into account could 
produce errors in the mean values and respective var- 
iances in traditional statistical analysis, subsequently 
leading to incorrect results, hypothesis tests and conclu- 
sions [26] . The sample weight considered the total of the 
census sectors and blocks in each of the selected muni- 
cipalities, the total number of individuals living in these 
residential areas and the number of individuals exam- 
ined per census sector and block. 

We performed a multi-level analysis to evaluate the in- 
fluence of ecological variables, i.e. Human Development 
Index [data not shown] on the dental caries experience, 
using the program HLM 8.0. It was found that the dental 
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Demographic profile and health-related behavior (individual level) 

Gender (female; male) 

Age (35 to 39; 40 to 44 years) 

Marital status (married/stable union; others = single, widowed, divorced) 

Food preference (salty; sweet) 

Daily use of dental fioss (yes; no) 

Use of toothpaste when brushing (yes; no) 

Regular visits to dentist (yes; no) 

Psychological reactions (individual level) 

Frequency of negative feelings, such as a bad mood, anxiety, depression, despair (yes = often, very often, always; no = 
never, sometimes) 

Are you capable of coping with daily stress? (yes = any extent; no) 

In general, do you consider yourself a happy person? (yes; no = unhappy/neither happy nor unhappy) 
Socioeconomic status and use of healthcare services (social) structure 

Monthly household income based on minimum salary (Ft$51 0 = US$300) (>R$1 ,020 or US$600; < R$1 ,020 or US$600) 

Schooling (university; non-university = no schooling to high school education) 

Satisfaction with access to healthcare services (yes; no) 

Type of dental service most used (public; others = private and supplementary) 

Problems acquiring appointment for dental treatment (yes; no) 

Social capital (social context) 

Participation in groups (yes; no) 

Has persons willing to assist in situations of financial need (yes; no = no and not certain) 
Security regarding crime and violence when at home alone (yes; no) 

Persons in neighborhood petitioned authorities or political leaders for benefits in the last year (yes; no) 
Feels capable of making decisions that can change direction in life (empowerment) (yes; no) 



Figure 1 Independent variables employed in the bivariate and multivariate analyses. 



caries experience was not different between the eight cities 
surveyed (p = 0.133). Thus, it was not necessary to evalu- 
ate the influence of ecological variables on dental caries. 

Thus, the methodological approach analysis followed 
the one proposed by Victora et al. [27]. In this type of 
analysis is possible to characterize proximal and distal 
individual variables to the outcome and allows the selec- 
tion of those most strongly associated with it. 

The measure of association used was the prevalence 
ratios with respective 95% confidence interval, estimated 
using Poisson regression with robust variance and Wald 
test. In a first step, bivariate analyzes were performed to 
set up the description of the characteristics of the study 
population and production of crude prevalence ratios 



(with corresponding 95% confidence intervals) for asso- 
ciations between covariates and dental caries. All vari- 
ables that achieved a p-value < 0.20 were incorporated 
into the multivariate model. Then, multivariate analyses 
were performed, considering the blocks of variables 
based on the dental caries model [3] and the hierarchical 
analysis adopted [27]. Initially, the model was shot on 
the set of variables of the hierarchical level more distal 
(social structure), followed by the inclusion of other 
blocks of variables according to the sequence described 
in Figure 2. Those that achieved a p-value < 0.05 were 
considered significant [28]. The statistical analysis was 
performed using the Statistical Package for the Social 
Sciences (SPSS 18.0). 
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Figure 2 An approach to a framework for explaining caries in populations [3]. 
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Results 

A total of 1,150 adults aged 35 to 44 years participated 
in the present study, 1,138 of whom were submitted for 
an oral exam. The mean age was 39.55 ± 3.31 years (me- 
dian: 39 years). The majority of the interviewees were 
women (65.5%), had some amount of schooling (98.0%) 
and were either married or in a stable union (67.5%). 
The monthly minimum salary at the time of the survey 
was R$510 (equivalent to US$300). The vast majority 
of participants reported a monthly household income 
ranging from one to three times the minimum salary 
(US$300 to US$900) (98.2%). The monthly household 
income ranged from US$0.00 to US$5,882.35, and the 
monthly income per capita ranged from US$0.00 to 
US$5,176.47. 

The majority of participants (68.5%) had high caries 
severity (Figure 3). Table 1 displays the distribution of 



the interviewees according to the independent variables. 
A total of 276 individuals reported participating in 
groups, 255 of whom specified the type of group (173 
reported participating in religious groups, accounting for 
67.84% of all those who participated in groups). 

In the bivariate analysis, the severity of dental caries 
was associated with the demographic profile, health- 
related behavior, psychological reactions, socioeconomic 
status, use of health services and social capital variables 
(Figure 1). Caries severity was significantly associated 
with gender (p = 0.049), age (p = 0.005), regular visits to 
the dentist (p = 0.004), the community having petitioned 
political leaders for neighborhood benefits (p = 0.004) 
and empowerment (p = 0.028) (Table 2). 

The multivariate analysis was performed with all vari- 
ables that achieved a p-value of p < 0.20 (gender, age, 
regular visits to the dentist, participation in groups, 
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Figure 3 Distribution of individuals based on the severity of dental caries (DMFT> 14 = high severity). 
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Table 1 Distribution of adults (N = 11 50) according to individual characteristics, social structure and social context 



Variable 


N 


% 


Variable 


N 


% 


Gender 






Satisfaction with access to services * 






Female 


753 


65.5 


Yes 


442 


39.1 


Male 


397 


34.5 


No 


687 


60.9 


Age 






Services used most * 






35-39 years 


576 


50.1 


Others 


783 


70.2 


40-44 years 


574 


49.9 


Public 


332 


29.8 


Marital status* 






Problem obtaining appointment 






Married/Stable union 


776 


67.9 


No 


612 


66.4 


Others 


367 


32.1 


Yes 


309 


33.6 


Has negative feelings * 






Household income* 






No 


842 


77.2 


> R$ 1,020 (> US$600) 


558 


48.5 


Yes 


249 


22.8 


< R$ 1,020 (< US$600) 


592 


51.5 


Considers self happy * 






Schooling* 






Yes 


843 


74.7 


University 


95 


8.3 


No 


286 


25.3 


Non-university 


1,050 


91.7 


Capable of coping with stress* 






Participation in groups 






Yes 


1,01 1 


90.2 


Yes 


276 


24.0 


No 


110 


9.8 


No 


874 


76.0 


Food preference * 






Has persons willing to assist financially * 






Salty 


822 


81 .3 


Yes 


692 


60.6 


Sweet 


189 


18.7 


No 


450 


39.4 


Use of dental floss * 






Has security at home * 






Yes 


796 


72.8 


Yes 


391 


34.6 


No 


297 


27.2 


No 


738 


65.4 


Use of tooth paste * 






Community has petitioned authorities for benefits * 






Yes 


933 


96.6 


Yes 


494 


45.0 


No 


33 


3.4 


No 


603 


55.0 


Regular visits to dentist * 






Capable of making decisions (empowerment) 






Yes 


399 


35.9 


Yes 


845 


74.5 


No 


712 


64.1 


No 


289 


25.5 



•presence of missing data, adjusted percentage. 
5 N = number of adults examined. 



empowerment, monthly household income, schooling 
and petitioning leaders for neighborhood benefits). The 
caries severity remained significantly associated with age, 
regular visits to the dentist, communities having peti- 
tioned political leaders for neighborhood benefits, 
monthly household income and a feeling of empower- 
ment. The prevalence of high caries severity among 
those aged 40 to 44 years was 1.15-fold (95%CI: 1.04 to 
1.26) greater than among those aged 35 to 39 years. A 
greater prevalence of high caries severity was found 
among those who frequently visited the dentist (PR = 1.18; 
95%CI: 1.07 to 1.30) in comparison to those who did not 
make regular visits to the dentist. A greater prevalence of 
high caries severity was also found among those with a 
lower income (PR = 1.11; 95%CI: 1.01 to 1.23), those who 



reported that their neighborhood did not come together 
in the previous year to petition political leaders for bene- 
fits in comparison to those who did (PR = 1.16; 95%CI: 
1.05-1.28) and those who felt unable to make decisions 
(without empowerment) (PR = 1.12; 95%CI: 1.01 to 1.24) 
(Table 2). 

Discussion 

Adults aged 35 to 44 years compose the index age 
group for the assessment of health [18]. Because the 
data collection in the present study was carried out at 
domiciles and involved adults in this age group, a 
greater level of participation by women was expected. 
According to the Brazilian Employment and Unemploy- 
ment Survey [29] supported by the Labor Ministry and 
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Workers' Assistance Fund, the unemployment rate in 
metropolitan Belo Horizonte in 2007 was higher for 
women than men (15.9% and 8.9%, respectively), which 
may explain the greater number of women in the present 
study, as there was a greater chance of encountering 
women at home during the survey. 

Considerable variation was found in household in- 
come, ranging from individuals with no income to those 
with a household income far above the national average 
(approximately 20 times the minimum salary). This find- 
ing demonstrates the considerable disparity in the distri- 
bution of income among the residents of metropolitan 
Belo Horizonte. Indeed, the entire country of Brazil dis- 
plays differences in income between the richest and 
poorest inhabitants. 

The majority of adults had high caries severity, dem- 
onstrating that this oral condition compromises a 
greater number of teeth among most adults. Based on 
our analysis of the independent variables in relation to 
the severity of dental caries, the majority of individuals 
had greater caries severity (DMFT > 14) with respect to 
all of the variables studied. Moreover, age, regular visits 
to the dentist, monthly household income, petitions for 
neighborhood benefits and the capacity for decision 
making exerted a significant influence over the severity 
of caries. These variables comprise the individual level 
(demographic and behavioral), the social status of the in- 
dividual (household income) and the social context per- 
ceived by the individual (social capital). Variables 
composing the psychological level (psychological reac- 
tions of the individual) did not remain associated with 
dental caries; thus, this level was the only one not to ex- 
hibit an association with the severity of dental caries. 

The older age group (40 to 44 years) had a greater 
prevalence of high caries severity. This was expected, as 
the DMFT index also considers the past history of 
decayed, missing and filled teeth. Thus, the caries index 
is largely affected by the treatment history, which, to 
some extent, may explain the finding that greater caries 
severity was associated with regular visits to the dentist. 
Although multiple studies demonstrate that regular vis- 
its to the dentist constitute an important factor for redu- 
cing the severity of dental caries and are a recognized 
determinant of differences in the prevalence of caries be- 
tween populations [3,30], the present study found con- 
trary results. It is likely that the individuals in the 
present sample who most sought dental services were 
those with a greater number of dental caries. Another 
possible explanation is that dental practice is predomin- 
antly restorative and that more visits may signify over- 
treatment, as the emphasis given to oral health problems 
remains centered on traditional restorative treatment, 
which generates an increase in individuals with a large 
number of teeth having undergone some type of clinical 



intervention [31]. Moreover, the execution of restorative 
treatment is an isolated action that does not consider 
preventive efforts regarding oral conditions [32]. This 
latter explanation is more plausible considering that the 
contribution of filled component for the DMFT is higher 
among the group that visited dentist regularly compar- 
ing to the group that did not visit dentist [data not 
shown]. 

The association between a low monthly income and 
greater prevalence of high caries severity is in agreement 
with the findings of previous studies describing a worse 
oral health status among individuals with a low income 
[12,33,34]. A previous study concluded that individuals 
who are unable to afford private dental services had a 
2.5-fold greater chance of having new carious lesions in 
comparison with those able to afford private treatment, 
even with difficulties (p <0.05) [35]. Moreover, not only 
is a lower household income associated with dental car- 
ies, but income inequities between cities and countries 
are also associated with this condition [36,37]. Women 
had high caries severity as compared to their male coun- 
terparts in the bivariate analysis. In the multivariate ana- 
lysis, gender was not associated to dental caries. So, 
considering this result and that unemployment rate in 
the study area (metropolitan Belo Horizonte) was higher 
in female population than in the male [29], the high car- 
ies severity in female is probably a confounding. 

The prevalence of high caries severity was 16% greater 
among those reporting not having petitioned political 
leaders for neighborhood benefits and 12% greater 
among those who felt unable to change the direction of 
their lives (lack of empowerment). Greater social capital 
may be associated with the placement of a greater value 
on health, thereby contributing to lesser caries severity. 
Social capital can be defined as the characteristics of the 
organization of a society, such as interpersonal trust, the 
norms of reciprocity and solidarity networks. The fea- 
tures of a social group can capacitate its participants 
with regard to more efficient collective actions in the 
quest for common objectives [38]. 

The capacity for decision making and petitioning 
members of the government represents the authority, 
empowerment and political action dimension of social 
capital, which refers to the broadening of the resources 
and capacities of individuals regarding negotiating with 
government institutions as well as holding these institu- 
tions accountable for the wellbeing of the community. 
As a dimension aimed at enhancing control over the 
decisions that affect the daily lives of individuals, this di- 
mension is considered to transcend the concept of social 
capital [22]. In Brazil, the social control proposed by the 
public healthcare system ensures the participation of 
individuals in decision-making forums [39]. Such social 
control is directly related to the accumulation of social 
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Table 2 Bivariate and multivariate analyses, Poisson regression; adults aged 35 to 44 years (N = 11 38) 


Variables 


Severity of caries DMFT 


Prevalence ratio PR (95%CI)* 


Demographic profile and 
health-related behavior (individual level) 


DMFT <14 N (%) 


DMFT> 14 N (%) 


Bivariate p 


Multivariate p 


Gender 


Male 


136 (35.3) 


249 (67.7) 


1 




Female 


214 (28.4) 


539 (71.6) 


1.11 (1.00-1.24) p = 0.049 




Age 


35-39 years 


207 (36.4) 


362 (63.6) 


1 


1 


40-44 years 


143 (25.1) 


426 (74.9) 


1.15 (1.04-1.26) p = 0.005 


1.15 (1.04-1.26) 
p = 0.007 


Marital status 5 


Others 


1 24 (34.3) 


238 (65.7) 


1 




Married/stable union 


222 (28.9) 


547 (71.1) 


1.05 (0.94-1.17) p = 0.386 




Food preference 5 


Salty 


252 (30.7) 


570 (69.3) 


1 




Sweet 


55 (29.1) 


1 34 (70.9) 


1.02 (0.89-1.18) p = 0.746 




Use of dental floss 5 


No 


91 (30.6) 


206 (69.4) 


1 




Yes 


242 (30.4) 


554 (69.6) 


1.02 (0.92-1.14) p = 0.677 




Use of toothpaste 5 


No 


10 (30.3) 


23 (69.7) 


1 




Yes 


278 (29.8) 


655 (70.2) 


1.19 (0.74-1.90) p = 0.472 




Regular visits to dentist 5 


No 


238 (33.4) 


474 (66.6) 


1 




Yes 


1 03 (25.8) 


296 (74.2) 


1.15 (1.05-1.27) p = 0.004 


1.18 (1.07-1.30) 
p = 0.001 


Psychological reactions (individual level) 


DMFT <14 

N (%) 


DMFT> 14 

N (%) 


PR(95%CI)* Bivariate p 


PR(95%CI)* 
Multivariate p 


Has negative feelings 5 


Yes 


82 (32.9) 


167 (67.1) 






No 


249 (29.6) 


593 (70.4) 


1.08 (0.95-1.23) p = 0.234 




Considers self happy 5 


Yes 


266 (31.6) 


577 (68.4) 






No 


80 (28.0) 


206 (72.0) 


1.00 (0.89-1.12) p = 0.995 




Capable of coping with stress 5 


No 


36 (32.7) 


74 (67.3) 






Yes 


306 (30.3) 


705 (69.7) 


1.07 (0.89-1.29) p = 0.455 




Socioeconomic status and use of 
healthcare services (social structure) 


DMFT < 14 

N (%) 


DMFT> 14 

N (%) 


PR(95%CI)* Bivariate p 


PR(95%CI)* 
Multivariate p 


Satisfaction with access to services 


Yes 


138 (31.2) 


304 (68.8) 






No 


208 (30.3) 


479 (69.7) 


1.04 (0.94-1.15) p = 0.482 




Services most used 5 


Public 


105 (31.6) 


227 (68.4) 






Others 


235 (30.0) 


548 (70.0) 


1.01 (0.91-1.12) p = 0.854 




Problem obtaining appointment 


No 


1 83 (29.9) 


429 (70.1) 






Yes 


89 (28.8) 


220 (71.2) 


1.02 (0.91-1.13) p = 0.759 
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Table 2 Bivariate and multivariate analyses, Poisson regression; adults aged 35 to 44 years (N = 11 38) (Continued) 



Monthly household income 5 


> US$600 


191 (34.6) 


361 (65.4) 


1 


1 


< US$600 


159 (27.1) 


427 (72.9) 


1.09 (0.99-1.20) p = 0.087 


1.11 (1.01-1.23) 
p = 0.037 


Schooling* 


University 


34 (36.2) 


60 (63.8) 


1 




Non-university 


316 (30.4) 


723 (69.6) 1 


1.17 (0.95-1.46) p = 0.147 




Social capital (social context) 


DMFT <14 

N ( %) 


DMFT> 14 

N ( %) 


PR(95%CI)* Bivariate p 


PR(95%CI)* 
Multivariate p 


Participation in groups 


No 


274 (31.6) 


592 (68.4) 


1 




Yes 


76 (27.9) 


196 (72.1) 


1.08 (0.97-1.20) p = 0.143 




Has persons willing to assist financially 5 


Yes 


216 (31.6) 


468 (68.4) 


1 




No 


131 (29.4) 


315 (70.6) 


1.01 (0.92-1.12) p = 0.817 




Security at home 5 


Yes 


1 35 (34.5) 


256 (65.5) 


1 




No 


213 (28.9) 


525 (71.1) 


1.07 (0.96-1.18) p = 0.213 




Community petitioned authorities 
for neighborhood benefits 5 


Yes 


1 65 (33.4) 


329 (66.6) 


1 


1 


No 


1 75 (29.0) 


428 (71.0) 


1.16 (1.05-1.28) p = 0.004 


1.16 (1.05-1.28) 
p = 0.003 


Capable of making decisions 


Yes 


273 (32.3) 


572 (67.7) 


1 


1 


No 


75 (26.0) 


214 (74.0) 


1.12 (1.01-1.24) p = 0.028 


1.12 (1.01-1.24) 
p = 0.012 



*PR- prevalence ratio; CI- confidence interval; values adjusted for design effect. 
§ presence of missing data, adjusted percentage. 



capital in Brazilian society [40]. Thus, community par- 
ticipation allows for greater influence over the definition 
of healthcare priorities. 

The lesser prevalence of high caries severity among 
adults who had petitioned for neighborhood benefits 
and those who felt capable of changing the direction of 
their lives demonstrates that social context and em- 
powerment regarding decision making can influence 
the health-illness process. These results underscore the 
importance of empowerment, which allows collective 
actions and active participation on the part of the com- 
munity in social decision making and the quest for so- 
cial rights. This may contribute to the reduced severity 
of dental caries, as a community without empowerment 
is more susceptible to health conditions. Another im- 
portant contribution of the present study regards the 
need to unite the health sciences and social sciences 
for the implementation of interdisciplinary actions 
that can contribute to the prevention of dental car- 
ies in the population. Thus, there is a need for new 
paths in the field of collective health toward a more 



participative population, which could contribute to 
health promotion. 

Furthermore, health is also influenced by an indivi- 
dual's lifestyle and occupation as well as psychosocial, 
socio-demographic and dental care characteristics, and it 
is therefore a complex phenomenon. As such, measuring 
only part of this phenomenon constitutes an incomplete 
assessment [41]. Previous studies have demonstrated the 
influence of social capital [8,42] and social context [3,43] 
over oral health. However, a large number of studies 
have been conducted with methods that overlook the 
effects of social context. The understanding of the oral 
health status of the population in the present study pro- 
vides a basis for the implementation of health programs 
that seek to empower individuals, capacitating them for 
decision making and proactive attitudes, such as the 
petitioning of political leaders and authorities for com- 
munity benefits, as greater caries severity was associated 
with feelings of a lack of empowerment and the absence 
of community meetings to petition for neighborhood 
benefits. 
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However, beyond the relationship between oral health 
status and determinants of the individual and social con- 
text levels, the findings of the present study underscore 
the need for combined efforts among the different sec- 
tors of society regarding the understanding of the singu- 
larity and complexity of human beings. The interaction 
of diverse factors in the health-illness process requires a 
multiplicity of approaches and definitions, and the 
health sector alone is not capable of affecting changes in 
the actual health situation of population groups. Thus, 
there is a need to strengthen interdisciplinary actions 
with respect to individual and social rights to encourage 
changes in the oral health status of the population. The 
results also reinforce the need to implement health pro- 
motion programs aimed to strengthen social cohesion by 
empowering and training the population to decision 
making and community petitions. Another study recom- 
mended that oral health professionals must propose 
actions toward poverty reduction and contribute to im- 
proving relations with the needy members of society, de- 
velop strategies for positive and effective interactions as 
well as improving access to dental services for the poor. 
The fight against poverty has been justified on various 
grounds, including human rights and social justice [44]. 

The present investigation has limitations that should 
be addressed. The study was conducted with only part of 
the population of metropolitan Belo Horizonte, the state 
capital of Minas Gerais, Brazil. However, measures were 
taken to make the sample more representative of the re- 
gion studied, such as the grouping of municipalities 
based on population size, the randomized selection of 
sampling units and the use of weight of expansion in the 
statistical analysis to compensate for unequal probabil- 
ities among the elements of the sample due to conglom- 
erate sampling. Another limitation is the fact that the 
DMFT index is not sensitive for measuring the impact 
of the social aspects that influence oral health [45]. This 
index have others limitations. When we analyzed the F 
component it is believed that not all teeth were previ- 
ously decayed. This index is subject also to the error of 
including other conditions or diseases not associated 
with dental caries [46]. However, it is the most fre- 
quently employed index worldwide. Due to the cross- 
sectional design, no cause-and-effect conclusions may be 
drawn regarding the associations between the severity of 
dental caries and the variables that remained in the final 
model. Moreover, the possibility of underestimating the 
total number of teeth with caries in the population 
studied should be considered, as the criterion for the 
diagnosis of dental caries was that proposed for epi- 
demiological surveys by the World Health Organization, 
without the use of x-rays, which hinders the diagnosis 
of occlusal and inter-proximal caries. Moreover, other 
indicators of psychological conditions could be tested in 



other oral health surveys. Despite these limitations, the 
present study is important, as it is the first investigation 
to evaluate the oral health of adults in a metropolitan 
region of a major city in Brazil. 

Conclusions 

The findings of the present study revealed high caries 
severity in adults aged 35 to 44 years, which was 
associated with individual characteristics, health-related 
behavior and factors related to social structure and 
context. These findings underscore the importance of 
considering the social determinants involved in the health- 
illness process when carrying out epidemiological studies 
on dental caries. 

Competing interests 

The authors declare that there are no conflicts of interest related to the 
present study. 

Authors' contributions 

SMC was responsible for the acquisition of data, the analysis and 
interpretation of data and the organizing and drafting of the paper. MV was 
responsible for the analysis and interpretation of the data and contributed to 
the critical evaluation of the manuscript. JPAH was responsible for the 
analysis and interpretation of data. MHNGA was responsible for the study 
design, supervision and data collection as well as assisted with the analysis, 
the interpretation of the data and the writing of the paper. All authors have 
given final approval of the version to be published. All authors read and 
approved the final manuscript. 

Acknowledgements 

This study received funding from the Brazilian fostering agency The Minas 
Gerais State Research Foundation (Fapemig) (Process APQ01 734-09) and a 
grant awarded to doctoral student SMC. 

Author details 

1 Department of Dentistry, Universidade Estadual de Montes Claros, Montes 
Claras, Brazil, department of Community and Preventive Dentistry, 
Universidade Federal de Minas Gerais, Av. Antonio Carlos, 6627, ZIP Code 
31270901 Belo Horizonte, Minas Gerais, Brazil, department of Veterinary 
Preventive Medicine, Universidade Federal de Minas Gerais, Belo Horizonte, 
Brazil. 

Received: 8 February 2012 Accepted: 20 July 2012 
Published: 31 July 2012 

References 

1. Bedos C, Brodeur JM, Arpin S, Nicolau B: Dental caries experience: 
a two-generation study. J Dent Res 2005, 84:931-935. 

2. Petersen PE: Sociobehavioural risk factors in dental caries- international 
perspectives. Community Dent Oral Epidemiol 2005, 33:274-279. 

3. Hoist D, Schuller AA, Aleksejuniene J, Eriksen HM: Caries in population - a 
theoretical, causal approach. Eur J Oral Sci 2001, 109:143-148. 

4. Locker D, Ford J: Using area-based measures of socio-economic status in 
dental health services research. J Public Health Dent 1996, 56:69-75. 

5. Aggarwal V, Macfarlane T, Macfarlane G: Why is pain more common 
amongst people living in areas of low socio-economic status? A 
population-based cross-sectional study. Br Dent J 2003, 194:383-387. 

6. Krleger N: Theories for social epidemiology in the 21st century: an 
ecosocial perspective. Int J Epidemiol 2001, 30:668-677. 

7. Rothman KJ, Stein Z, Susser M: Rebuilding bridges: what is the real role of 
social class in disease occurrence? Eur J Epidemiol 201 1, 26:431-432. 

8. Watt RG: Emerging theories into the social determinants of health: 
implications for oral health promotion. Community Dent Oral Epidemiol 
2002, 30:241-247. 



Costa ef al. BMC Oral Health 201 2, 1 2:25 Page 11 of 1 1 

http://www.biomedcentral.com/1472-6831/12/25 



9. Cimoes R, Caldas Junior AF, Souza EHA, Gusmao ES: Influencia da classe 
social nas razdes clinicas das perdas dentarias. Gen Saude Colet 2007, 
12:1691-1696. 

10. Boing AF, Peres MA, Kovaleski DF, Zange SE, Antunes JLF: Estratificacao 
socio-economica em estudos epidemiologicos de carie dentaria e 
doencas periodontais: caracten'sticas da producao na decada de 90. 

Cad Saude Publica 2005, 21:673-678. 

1 1. Alcksejuniene J, Hoist D, Eriksen HM, Grytten Jl: Dental health patterns in 
Young adults in Lithuania: an exploratory, analytical approach. 

Acta Odontol Scand 2002, 60:223-230. 

1 2. Geyer S, Schneller T, Micheelis W: Social gradients and cumulative effects 
of income and education on dental health in the Fourth German Oral 
Health Study. Community Dent Oral Epidemiol 2010, 38:120-128. 

1 3. IBGE: Instituto Brasileiro de Geografia e Estatistica. http://www.ibge.gov.br/ 
home/estatistica/populacao. 

14. Brasil. Ministerio da Saude, Secretaria de Atencao a Saude, Departamento 
de Atencao Basica, Coordenacao de Saude Bucal: Projeto SB Brasil 2003. 
Condigoes de saude bucal da populagao brasileira: 2002-2003. Resultados 
principals. Brasilia: Ministerio da Saude; 2004:68p. 

15. Brasil, Secretaria de Politicas de Saude, Coordenacao de Desenvolvimento 
de Praticas da Atencao Basica: Area Tecnica de Saude Bucal. Projeto SB2000: 
condigoes de saude bucal da populagao brasileira no ano 2000 - manual do 
coordenador. Brasilia. DF: Ministerio da Saude; 2001 :53f. 

16. Levy P, Lemeshow S: Sampling for health professionals. Belmont: Lifetime 
Learning Publications; 1980:320p. 

1 7. Brasil. Ministerio da Saude: Quantos Brasis? Equidade para Alocagdo de 
recursos no SUS. Brasilia: Ministerio da Saude; 2002. 

18. World Health Organization: Oral Health surveys: basic methods. 4th edition. 
Genova: WHO; 1997:47p. 

1 9. Petersen PE, Bourgeois D, Ogawa H, Day-Estupinan S, Ndiaye C: The global 
burden of diseases and risk to oral health. Bulletin of Word Health 
Organization 2005, 83:661-669. 

20. IBGE: Instituto Brasileiro de Geografia e Estatistica. http://www.ibge.gov.br/ 
home/estatistica/populacao/trabalhorendimento/pnad2003/notas_brasil.pdf. 

21. Fleck MPA, Louzada S, Xavier M, Chachamovich E, Vieira G, Santos L, Pinzon 
V: Aplicacao da versao em portugues do instrumento abreviado de 
avaliacao da qualidade de vida "WHOQOL-Bref". Rev Saude Publica 2000, 
34:178-183. 

22. Grootaert C, Narayan D, Jones VN, Woolcock M: Questionario Integrado para 
Medir Capital Social (QI-MCS). Washington DC: Banco Mundial; 2003:73p. 

23. Rodriguez Anez CR, Reis RS, Petroski EL: Versao brasileira do questionario 
"estilo de vida fantastico": traducao e validacao para adultos jovens. Arq 
Bras Cardiol 2008, 91:102-109. 

24. Griep RH, Chor D, Faerstein E, Lopes C: Test-retest reliability of measures 
of social network in the "Pro-Saude" Study. Rev Saude Publica 2003, 
37:379-385. 

25. Dargatz DA, Hill GW: Analysis of survey data. Prev Vet Med 1 996, 
28:225-237. 

26. Szwarcwald CL, Damacena GN: Amostras complexas em inqueritos 
populacionais: planejamento e implicacdes na analise estatistica dos 
dados. Rev Bras Epidemiol 2008, 1 1:38-45. 

27. Victora CG, Huttly SR, Fuchs SC, Olinto MTA: The role of conceptual 
frameworks in epidemiological analysis: a hierarquical approach. IntJ 
Epidemiol 1997, 26:224-227. 

28. Greeland S: Modeling and variable selection in epidemiologic analyses. 
Am J Public Health 1 989, 79:340-349. 

29. Pesquisa de Emprego e Desemprego - PED. A mulher no mercado de 
trabalho na regiao metropolitana de Belo Horizonte. Apoio do Ministerio do 
Trabalho e Emprego -TEM e Fundo de Amparo ao Trabalhador - FAT. 200: 
A mulher no mercado de trabalho na regiao metropolitana de Belo Horizonte. 
Apoio do Ministerio do Trabalho e Emprego -TEM e Fundo de Amparo ao 
Trabalhador - FAT, 2008:6p. http://www.mte.gov.br/observatorio/ 
RMBH_Mulheres_07.pdf. 

30. Burt BA: Concepts of risk in dental public health. Community Dent Oral 
Epidemiol 2005, 33:240-247. 

31. Busato IMS, Gabardo MCL, Franca BHS, Moyses SJ, Moyses ST: Avaliacao da 
percepcao das equipes de saude bucal da Secretaria Municipal da Saude 
de Curitiba (PR) sobre o tratamento restaurador atraumatico (ART). 
Cienc Saude Colet 201 1 , 1 6:1 01 7-1 022. 

32. Elderton RJ: Changing the course of dental education to meet future 
requirements. J Can Dent Assoc 1 997, 63:633-639. 



33. Brodeur JM, Payette M, Benigeri M, Gagnon PF, Olivier M, Chabot D: Dental 
caries in Quebec adults aged 35 to 44 years. J Can Dent Assoc 2000, 
66:374-379. 

34. Skudutyte-Rysstad R, Sandvik L, Aleksejuniene J, Eriksen HM: Dental health 
and disease determinants among 35-year-old in Oslo, Norway. Acta 
Odontol Scand 2009, 67:50-56. 

35. Gilbert GH, Duncan RP, Dolan TA, Foerster U: Twenty-four month 
incidence of root caries among a diverse group of adults. Caries Res 2001, 
35:366-375. 

36. Bernabe E, Sheiham A, Sabbah W: Income, income inequality, dental 
caries and dental care levels: an ecological study in rich countries. 

Caries Res 2009, 43:294-301. 

37. Celeste RK, Nadanovsky P, Ponce DL, Fritzell J: The individual and 
contextual pathways between oral health and income inequality in 
Brazilian adolescents and adults. Soc Sci Med 2009, 69:1468-1475. 

38. Pattussi MP, Moyses SJ, Junges JR, Sheiham A: Capital social e a agenda de 
pesquisa em epidemiologia. Cad Saude Publica 2006, 22:1525-1546. 

39. Lei N° 8.142/ 1990. DOU. Brasil: Dispbe sobre a participagao da comunidade 
na gestao do Sistema Unico de Saude (SUS) e sobre as transferencias 
intergovernamentais de recursos financeiros na area da saude e da outras 
providencias. http://www010.dataprev.gov.br/sislex/paginas/42/1990/8l42. 
htm. 

40. Bastos FA, Santos E, Tovo MF: Capital Social e Sistema Unico de Saude 
(SUS) no Brasil. Saude Soc. 2009, 18:177-188. 

41 . Goldberg M, Dab W, et al: Complex indexes for measuring a complex 
phenomenon. In Measurement in health promotion and protection, 
European Series n°22.: WHO Regional Publications; 1987:174-194. 

42. Pattussi MP, Marcenes W, Croucher R, Sheiham A: Social deprivation, 
income, inequality, social cohesion and dental caries in Brazilian school 
children. Soc Sci Med 2001 , 53:91 5-925. 

43. Bower E, Gulliford M, Eteele J, Newton T: Area deprivation and oral health 
in Scottish adults: a multilevel study. Community Dent Oral Epidemiol 2007, 
35:118-129. 

44. Bedos C, Levesque MC: Poverty: A challenge for our society, a challenge 
for oral health care professionals. J Can Dent Assoc 2008, 74:693-694. 

45. Ivankovic A, Lukie IK, Ivankovic Z, Radie A, Vukie I: Simic: Dental caries in 
postwar Bosnia and Herzegovina. Community Dent Oral Epidemiol 2003, 
31:100-104. 

46. Abreu MH, Drummond SN, Paixao HH, Pordeus IA: Correction factor for the 
M-component of DMFS index in an adult Brazilian population 
[Portuguese]. Rev Odontol Univ Sao Paulo 1998, 12:323-328. 



doi:1 0.1 1 86/1 472-6831-1 2-25 

Cite this article as: Costa et al:. The severity of dental caries in adults 
aged 35 to 44 years residing in the metropolitan area of a large city in 
Brazil: a cross-sectional study. BMC Oral Health 2012 12:25. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www. biomedcentra I .com/su bmit 



o 



BioMed Central 



